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Abstract
Environmental issues have become a global problem. Among them, environmental pollution due to exhaust gases is
an important problems. Diesel engines used in marine applications are very large in size, and the heavy oil used as fuel is
of extremely poor quality. Its exhaust gas discharge includes a large amount of harmful substances and is hence subject
to environmental regulations. Currently, the Tier 2 Regulations in effect began in 2011, and the Tier 3 Regulations has
become very strict from 2016 onward. As a result of more stringent regulations by the International Maritime
Organization (IMO) regarding NOx emissions and sulfur concentration in fuel oil for vessels, pollutant-reducing
technologies are being developed at a rapid pace both within and outside Japan. However, improving combustion
efficiency is not easy. Owning to the trade-off between NOx and PM. The NOx content of the air-fuel ratio can be
reduced to improve fuel consumption. This technology uses micro-bubble in the mixture. We study the air mixed into the
fuel and the generated OH radical in the fuel due to the miniaturization of the micro bubble to the ultrafine bubble.
Therefore, it studies the reduction of NOx and PM as well as an improvement in the fuel consumption by focusing
attention on the mixture air particle diameter. As a result, ultrafine bubbles of air lead to improved combustion, it was
reduced fuel consumption, 11.2% by boiler and 17.1% by diesel engine.


















































粒径分析を行った．また，Malvern 製 NanoSight LM20を用い，50nm～1000nmの粒径計測を行った．
Table 1 Engine Spec




Bore × Stroke（mm） 94×90
Injection Point（°） ATDC－21°
Experimental load 75％




























燃料消費量は，5min＋0min が1．24％，5min＋0．5min が3．60％，5min＋1min が11．02％改善できた．






NOx濃度は，5min＋0min が11．4％，5min＋0．5min が14．3％，5min＋1min が17．1％低減できた．燃焼温度が
約20℃上昇する傾向が見られ，CO濃度が LSA単独よりも減少できたことから，燃焼性が改善されたものと言える．

































Fig.4 Result of fuel mixed 5 min air mixture in boiler
b） Fuel Consumption
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